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(54) PROGRAMMABLE LSI AND ITS ARITHMETIC METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To program a numerical arithmetic 
expression by designating the type of an arithmetic circuit included 
in an arithmetic unit based on a desired arithmetic expression and 
connecting the arithmetic circuit via a connector means. 
SOLUTION: Each of function units PFU 1 to 15 has plural 
arithmetic circuits of different arithmetic contents. An arithmetical 
operation circuit, etc., can be constituted by a memory which 
contains about 10 types of function tables for addition, subtraction, 
multiplication, subtraction, SIN subtraction, COS subtraction, etc. 
In such a constitution, the arithmetic result is outputted to the 
data line of the memory from a designated area when the data 
designating a desired function table and the data on the arithmetic 
object are inputted to the address line of the memory. 
Furthermore, the logical arithmetic tables of AND, OR, etc., are 
prepared together with an arithmetic circuit which carries out a 
logical operation of an IF-THEN form. Then the executing 
arithmetic circuit is selected for every memory and computing 
element by a switch of a multiplexer, etc., and based on the digital 
signal that is externally pointed. 









■atM 

341 




tot* o&mi 




MB 


- * 




sora .. 


\ "ftTTTTv 








fc! tsj&l'c" 


\ 






'* I 




cictcic 




XtffQ 


















> 


t*ftw 










inrwj 


—4 








cfe|C|« 


v' 








c [ c! 1c £ 


































.wru 












sera 








mm 


























«|B|C|* 


















e[ e cj c 


























ecu 
































V"* 














n 




9 






Li 




n 








1 I 

M 




a.* 



http://www1 9Jpdl.inpitgo.jp/PA1 /result/detail/main/wAAAQFayu6DA409294069P1 .htm 2007/1 2/1 2 



(i9>H#H#tiw (jp) (12) ^ ^ =^ ^ # (a) (ummmm&m»^ 

OTB¥9- 294069 

(43)&IBB ¥^ 9 ¥(1997) 11^ 11 B 

(51)IntCl. e S®Jfi# FI &*fi*j*®i9r 



H 0 3 K 19/173 


10 1 


H0 3K 19/173 101 


G0 6F 15/18 


5 5 0 


G 0 6 F 15/18 5 5 0 C 


H0 1L 21/82 




H0 1L 21/82 A 


// G 0 6 F 7/00 




G 0 6 F 7/00 E 












M A/ Uj*Shs\ UUUUU 1 144 








(22) a 


^9^(1997)2^129 


*5CSB=f ftffiK«*<B8 1 Tl 3 # 1 # 






(72)5§k* an t?m 




mmVS -45223 


XW*:3<lfffflMlTBl«4 Xlfife 


<32)«ftB 


¥ 8 (1996) 3 £ 1 B 






H* (JP) 


(72)5§m# W\l IE* 






j«s»Kms*apmnRan s - 4 - 5 









(54) HSE©***] y P if?-*"?*!, S I *5 



(57) QSKfl 

mm mmm$&~7v r^fA,* l s i 

aasiSd¥niigH!eR*«oift^»i«:aR 

f hi — 1 5$fflIU He 

XX-X-Y «y ^ £ «fc 0 gfcf 3 0 




1 

§7D^7V^H S I, 

[it m 2 ] n&m 1 fce«©:/p l s i 

B»#« 3 ] l tta«©^n l s I 

mm 4 ] mm i tfEii©:/p ^vy* l s i 

HMJI 5 ] mm 1 tEto^P 9^fiU L s I 

G»*a 6 ] fft&Jg 5 tEtO^D ^9 V L S I 

p^^^VLS Io 

H9*a 7 ] If 1 idafto^n f^-Jfr L S I 
^7 JUL S I„ 

imm 8 ] if *s i icmmiDfu y^-jju l s i 
imm 9 ] 8 fcgB«©^D v^fiu l s i 

^ KSf S c 1 1 ± 0 MlH«SO^»n. - 7 h 

BS#E10] jf^|f9fcl3«©:/P^v7;l/LS 
I fcfct^T, fflEK*£^g*«fflffiyyHP^©&l8JB± 

mmc a <o mwmmztWM? % ttic&o mmy y -« 
it©B«R«prgK5rf s c t mmt? % t°p 
~/?vi s Io 

mmi i] a^s^s^MM^^n^n 
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2 J; tfSWB ^PX/ S-X^ y ^ t <fc <o m 

mm 1 2 ] mm 1 1 jceko^p v^-^ju l 

S I ©iSflt^Sk:*V>T#WIBia»a.-y Mc#*3» 

mm 1 3 ] mm 1 1 tE*©yo ^v^v l 
s iosi^sfc^i/>T, aewr^^yxAo^ffi* 

§yp^7V7-;VLS I 

[fflfc&g 1 4 ] »$g 1 1 ta3«07n 9=7^r?h L 

s i ©sas^rffitfe^T, waasfflta.- v Ko^-n^n 

ClfcRSf 1 5 ] ff*« 1 1 tlB«©7°P ^7vy;l/ L 

s i (Dmrn^mic^T, mm^mmmm^y v 
y*wu K^^yfciafltstifei^cjg^-rsifdSo 
mkhtzyvv^ffrLs i©^^o 

B9*« l 6 ] mm 1 1 fc83«0?a ^v^b L 
30 S I ©iag75fffifcfe^T, WI3^ty««it©MfB#^ 

»fc £ 0 «g*ff 5 c t Zn®. t ? % 7u 9*7 v 7 A, L 

s i oy<mft}ko 

I3t$m l 7 ] ffSS l l fcfH*«7a 9^TjV L 

ga - . y b *t h y ^ ^m«?ffiKnr« ^ -r * c t *m 
1 8 ] mm 1 1 taaEc^o ^^v^ l 

40 S KDWm-fimcft^T, fflBtiBtKD&MzLZLy 
y -SiSTSSKnllB "T « c i: « f s 7°n y 5 v 

[If l 9 ] mm l 8 fctBH© 7p 7~;l/ L 
S ICjRB^fcfe^T, MESMigss^Mf3^y-« 

L S I ©MS73&0 

[ff *S 2 0 ] mm 1 9 tf3«©7°P L 

s itm, tut3gM^gatuia^y-«jg©#pg« 

50 ±fcffiBU ±Sfct4T©liS-eiW8-rs«p3£©8Sglll 
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BSfc <t t> mwmmwM-r % ctic^o mmy v -mm. 

[0 0 0 1] 
[0 0 0 2] 

m&<Dwm '&Mz<Dmi s 1 1 lth fpga cf 

ield ProgramtnableGate Arr 
ay) *U<aie»tlT^§o F PGA&r/P^ARTtl 

tzmwtm^- v h t c n e, a - y h £s#t»fcg^ 

7h{i7VF (AND) , *7 (OR) ^©HaWS 

[0 0 0 3] HMiM^H^ff SmmtLTteC 

PU (Central Processing Uni 
t), DSP (Digital Signal Pro 
c e s s o r) tKWIStf otKII» 

[0 0 0 4] 

BSWa^LJ^fc-rSMH] ±Kf&fc0»<E>4n? F P 

^ cpu^dsp ttRfflsggttRjU-eass $ 

ls i tt«gs<ogH#-e#ftv\ ffc 
[0005] *cif, ±ao^fc* 
^■f)]/ L s I ±tf *<oif^^*IKft-rs 2i £ fc& 

•So 

[0 0 0 6] 

^ti^W&U iB»<z>ggfffc&f Sffl!¥®BW)ffi£ 

[0007] mxm 2 ©jusa, it sct i tia«©yn 

[0 0 0 8] M*]S 3 ©BUB**, aft&I 1 fcieic©7P 

[0009] msm 4 ©fgBj§(i s m$M i tfaKo^p 
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^5v^ls i tfc^r, Mfa^cDM^nigso^t 
[ooio] mxmsaymm. m^m i ictm^u 

[ooi l] iS*«6 0SSWli, fflfc&B 5 fcKtt<E>7n 
10 ^7Y^;H S I lc$5^T, WE^tU ttSftotflaa* 

[0012] w^S7o5iw^ i ttB*©^p 
[0013] mo%%omm\&, m^m i ti2«©^p 

20 ^7V^H S I fcfcl^T, MfEHiSWitSa- >y h£ 
[0 0 14] H5j<«9©?iB^i, H*«8t|3«©^P 

[0015] m^mi oofffltt, m>$m9imM<n7 

UTS* 

[ooi6] msmi i omsiii, WMvmtzzwM® 
*u mmmmtti±iT%mm(Dwm3-~vht, mm 

[0017] mm 1 2©», m^M \ i tE*® 

[0018] m^si 3©», ttm#*fm?zrc 
50 [0019] msm 1 4 ©^fitt, 1 1 tea© 
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[0020] nmm 1 5 <omitt, n?m 1 1 immn 

[0021] it*« i 6 ©fSBa* i i izmm<D 

[0022] mim 1 7 <d^{±, ag$g 1 1 &cfH«o 
[0023] m$m i so^tt warn. i i taa*o 

[0 0 2 4] 1 9 0»W», ff*9! 1 8 tI3«£0 

mmmv u HSfe©re*R* tob^t s t ^ t ± d 

-So 

[0 0 2 5] fft&B2 0<D»ljBfcJu 1 9fclB«© 

mmmv y -« >fi©#if ji ±k:ffi«u ±s^(*t© 

SBSKIIlBfc: <£ D MSMH^SRf 
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I F 



fc^To d^Stec os (X + Y) 
Z' ) <D*J;D&*#t/^^fc&Z' 
ItU (X + Y) /YCHit*i 

[00 3 1] c co J; 5 ftiRHS*!ie*©Si; 
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SBBRa-yh (PFU) «-5B»a- >y h (# 

m s iwDmMK, co scDmwmfai omm<D 

[00 2 7] MUm<DmWiT~fMtTc t^l5+l(D 
iHJ¥©*£, »«5, 1) £^ycD7Fl^X||fcA±l 

nk, *©7KuxT»j&£^;fc**y««fr£iM? 
©iBStf^yor-^iiSfcfBfcStts. ±ta#PFU 

fctK ^R©*©ttJ*3^nrtg-ea6S. Sfc, AND, 0 
R ^OUSiBJI x-^l^ IF THE N JM<9H3zg 

20 y, mumimm^m^ftZTi/ZMmici.*)*? 
bf-yxswrnoymmc «fc o sitf tftt aiagniB^ 

[002 8] #PF Uii^nX;W7f (H^OEP 

fc1S3rtt^K*^L, TctXil, %l&m (IstCo 
1 u m n ) IC {imT 5 P F U 2 fcl Aftf-* x y fcS 

30 W,2$m (2 ndCo 1 umn) <D P F U 6 till 1 
©PFU2^g^L, P F U 2 (DWMmtS^Xtst^ C 

[0 0 2 9] Ltcif-DX, rL-1f{4#P F UfcUffS-S 
[0 0 3 0] 



H l ti*HiEiC)^SIco L S *40 
(cos (X + Y) >sin (X*Z')) then 

Z' -Y else (X + Y) /Y 
s i n (X* Cfc6^#S^tfcffiS5n^\ 
YCDffl^glS [0 0 3 2] COi^fc^Py^ASnfeifiSS^ff 

•TS^MItt3X©t*»3i;4So s i n|fgt5n-->y h 

if t h e nlfgfc2n.- -y h^-TA, 

zttzt, #p f uxnt>tiz>wm<D$^^y>ft, 
50 ±f*Oi!ftgk:S-rs^fBttBI3fe:^-rJ;5fc:aSo 0 3 
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fc/irf i 3 fc^e»©jgffi-et3:»»s««ifi8-r*aiJ^HS[ 
H*M#iWfciSffe § s ©T\ c p u cd <fc 5 fc v' y 7;v 

[0 0 3 3] Jtt^a^y^H s I ©Mf*W&«c 

[0 0 3 4] H9t*j^TP FU7P'^ 1 0 0&1 5 
ffl^cDP FUfcfrTSf-'yrTT&So PFUayhP- 

D'^ l o 0£*f-efl|It£n3o ^XrAnybn- 

? 3 o oimm^^yfiiisir him (csmtm 
aa*rs) * u-Fft^ (RDfi^msfBTs) s^j*? 

-THf^ (WRH^£B§f3f 3) JjJ:&^XfA7Fb 
Xlf^A^U C Sff^tcj; D Satire PFU7D 
•y^l OO^LTRDft^gfctiWR^^ffilg-r 
§o RDfi^&PFU:/Py^F<3©PFU-l'yX]>^ 
->3 >^*U^P F Uft©fi5$©l^X^©7 KUX* 
Jf5£f Sm^-ff* t) s R Dff ^CDm§imiC System 
a d d r {f ^fc <fc (3 7 k bx^ffi^nrc^yx h =7 
^g^tV (#P FUftfctgH) ©Eflttitt (« 
SO ^lEUfX^t^B, x-^sWKftfHSn, Sys 
t em D a t a#^|ftk:titfjSftSo I8»tfi2ft3'r 

[0 0 3 5] iS»fcWD^<D38£B?fcfcJ;S y stem 
A d d r fi^t «t t) 7 K UXff tlfe-T >XF7^ 

ft£o -I'VXh^^J'a^'J 1 1 6fct#PFUfco 
t/^TOUff ^ p ^ v J; t - £ *aBflfr 5 . 

[0036] mm^imMcDu^x^ic^t^m.M'f 

[0 0 3 7] IN0~IN7BPFU7a7^100t 
[00 38] P FUayhP— v 1 0 OliS y t em 

d a t am^ic£vmmzftz>mm%MtirLTmi&(Dm 

^mmU PFU^Py^lOOfiOPFUfcSLT 

[0 0 3 9] fun c{f^ti#P F U*^gg||ff nf^ft 

T\ #PFUtC^LTf unc{i#*^e,nS„ fcfc*. 

016 (e) ic^-f ±5 4 30©PFU;iW8tt£ft 
T^SJKJBT?* £ffl|©P F Ufcftf S f u n cff^CDft 
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»5ffcfT-r*BBi5efcgH'rs. MSJS^Hi 6 (f) 
[0040] pfu g ofi^^p f mcnhxm\f 

[004 1] PFU sel M^ttttf^^ffwrrSM^ 

vfct^p f u JiijffTS c i:^T?frav>, 

[0 0 4 2] mu xffiiP FU7P7 ^ 1 0 0^0® 
»©PFU©ggB5lftK*ffi^-rSM^'e*S. 

io fcio «gR® pfu m^mcomm/^mmmm^ n 

fti^tf, B150 (a), (bK (c) , 

(d) ©±da#ffloyy-©SBi5Hi^*^HSsnSo 

[0 0 4 3] PFU d o n e#^fcfrfrP FU^B^S. 
[004 4] CLK enablef^iiCLK (If 

c©#^k:rajBLTPFu«qBif^rs. 

[004 5] P F U^P-y^ 1 0 OrttDP FUtCig-TS 
±B8i«*H l 0fc^rf o HiofcfcVT, PFU0, 

20 p f u i cDzti^ncommm* p f u 8 1 a* u p 

F U 2 , P F U 3 ©^ft^ftOigJMS** PFU 9fcA 
^•TSilt/^ ^fcLT, 01 0<Dfl^T?fci4JI©HJi 
tfPFU^SBKSnTI/^o £5fcBTl6fc 
fc*^T^CD#Pg/i©P®«#^©P F U (PFU0, 
PFU8, PFU 12, PFU 1 4) flDjBjWS&fcW ?> 

^^u^ (MPXiiBSfa^ -bi/^^ttnftfns) 1 

2 ~o<d pfu <DM<Dimm*&m/m%ft 5 X-f 7 i-w 
30 ftv^t^isn^v^ 

[0 0 4 6] ifcDP F UOSglnS^MPX 1 0 1 ifm. 

ii\ S15© (a) ©J:5«:yU-«UiT?lBfflE*ff^ 
^#&fcJi, MP X 1 0 1 tfcV>TP F U 1 4<D%g& 
*^Sf?LTffi*-rnii'J;v\ Hi 5© (b) c.t'?^ 
yu— *Kt"tfi60¥*ff^cf«#tt4P fu i 2©?ig 
^*%lK-r§o Hi 5 (c) ©±$fcyy-«ii<z># 

^tJ4PFU8(DiaS3ie**3»RU HI 5 (d) CDy 

u -#Bi©»&t a p f u o <Dmnm$k?twm- s 0 

40 [0 0 4 7] COi^aSISHjl^fc'rSCfclf, X-fy 
?ti&«P F u-?3^©?IU¥S*fitr*&tfe#P FUt 

^e^p f uicmvmmmttDMj&mmmMt&c 

[0 0 4 8] ±a©P F U©@JS©-M^H 1 1 fc^ 

[0 0 4 9] PFUiiitf-^AMOFIFO/^y 
7riio, us>**8M l i, (MPU) 11 

4, Hfiiitga-y h (ALU) 1 1 5fc'itfPFU^ 

so yxhvzt/ayt^v i i 6^e.«jsR*ns. ±JzE© 
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Sytem a d d r ff^t &%>7 FUXJSSt ± D 
System d a t aft ^©F^*^g|5fr£»*}A£ 

FUXWfflHUSS (Ne x t Address Cont 
rol) fr£©7Fl^XjgSfccfctK -fyXF^^a 

fa-^i l 7te<fcDi%iK>ft^H#f3ft&„ eel? 
ffil&&fcJ:^ MPU 1 1 4, ALU1 1 5«I>»° 
XZBi l ltfi&WSft, SWSftfclBftfciSiBStf 

fft>n?io io 

[0 0 5 0] 7Fbxx^^^}±-9-^;b-^y 
»©flBig®»-ea6!K x^y^^y^ (sp) ©jg^ 

f £7 HUX©55t) 7 KUX#7 Fl>XX£ >y 2fr6ft 
&tB£ft3o ±3iLfe«t5fcPFUtt8a©|fflR©iSffi[ 

4, A LU 1 1 5£fc&MP Y 1 1 4$5j;tfALU 1 1 

[0051] c(Dmw^mmhx, n^xtim? i f 

0 1 1 0$3&X$\si?XZBl 1 1 l^X# 20 

^6SStifflf^f-^SVUA- B U S , B-BU 

5, C — B U S %/M/TMP Y 1 1 4 fe<fcl?A L U 1 1 
5fclsSS5nSo MP Y 1 1 4©MSM*^AL 
u l i 5lcA±iir%£ti>nim-?%>%o J^CDl/^X* 
^>F I FOfr5©r— *A2j©fci&fc:-feU*2Pl 1 
2,11 3i)W?tlS 0 

[0 0 5 2] CKOMtHiMP Y 1 1 4 8A£R, S£|# 
JBSaSSttl^X^MlCfgiMStU Mout^MO 
~M2 0gBr?U^X*MO~M2fcMPY 1 4 ©tSg: 

iies^iSiW-rs ztmn&i:& alui i 5 8 Aft 30 
u, v#j#-^ wMmmzi'&xzPitcffitizti, wj 

X^Aou t-»A0-A2CDSK - ei^^X^A0~A2 
tALUl 5 0mW'^^Mt^C fctfnJfg-efcSo 
C ft 5 fcB^-T S Bf k: y 7 * SVMS&Sflffl© 

IHSfcffiffl^ft^o l^X^M, 
Y 1 4, ALUI 5tt#fciWJ-trv FiI#&3W*7 
KUXffltPigi&fr 5 «t 0 Lo>'X2M rs,Ar 

s^/rLTU-fey F£ft3„ 

[0 0 5 3] l^yx^X, Y«flaPA;fr©T— *%#Blfi 
U US>X*c 0~c 8tt3gR*ISW'ra<, *H3S©J£ 40 

So us>x* i micmm^mt %o 

[0 0 5 4] £tlt>?)Mf$%NZ.C LK enable! 
^frSf&SSftfc^-^Wi # (E N©gf2£Wf £ 
fctXti, EN0, ENXH) tiOl&ffRrffit 

[0 0 5 5] ±aoHIIS0XtiJ^B8ii©il^iilW%H 1 
2, HI 3, HI 4*#t8LT8BUirfS. HI 2 fi^SP 

1 3imm$mmti?zM£m^% i £5<'(^yy% so 
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m 1 4 tip f ucDjaaw^tffi^? 

^fg^^y^rfo 

[0 0 5 6] Hl2fc$5^T, B§#JT 
i'v'a^t'J 1 1 6fr£W#fflSft;fci&^tfA#flM* 
(W>X* I Rtoma^ifiXtl) ^ ENXff# 
fc iD^X^XUOF I FOfcUHBtfAftSfU BfS'J 
T 3 T? E N Yfl^t <t D US>X* YffilJ© FIFO t'|f S 
tfAftSftSo mn 2?OEmpty Xff 
BffJT 4 T?© Empty YfffcilfE N I {f ^<D^ 
fcjSDT2C>©F I FOl 1 YtA 
AfiWRfclKSSftSo 

[0 0 5 7] -7?, Hi 3fc^"f iSfcYVXr-^S' 
aWt'J 1 1 6frSfflft#1WM&fflSn&£ 
X£ I R©*SJSfi^^ffl^3) ,CLK enable ft 
^tlSI^LTENOff^^L, 1/^MoutS 
fclilx^X* A o u t fr£SdfiB£tfffl#Sft3o 

[0 0 5 8] MftP^C^ofcoTttH 1 4t^-r<fc3 
fcPFU g off^Ofg^tSDT^n^AA^y^ 
ffllo>'X£ P CCDtt^/lB^t-^y^^y F^ftT, 
Xh^^v-ay^'J 1 1 6^6JlB^f/p^A^ 

*w&msfts. pfu g off^comstjsuTF i 

F 0 reset {f^5g££ ft, F I F 0 1 1 Otf'J 

[0059] %m\z.mmt2,mm4^ ywmmm. 

[0 0 6 0] ULL IB0JLfcJ;5fc±$©ig»»?& 

aas© p f u *y u -«s*eggfcu * ©B»%nr£ s 

mmzttz a tic j; o v f u *xj&j8©p f uomu 

[006 1] H 1 0fc^l/fcfflT?tiP F U* 1 5 

«ctt<, PFUtt^fMciia^fc-rsiifc^?* 
[0062] i ) ^.mmtDBm-eimn^fm >?^k 

[0 0 6 3] C©J;dtLTiefiii&i^S**i&S|»t 
31^7^^'; Xi (Genet ic A 1 g o r i t 

hm) <D^m%mm?&Ct1?T'%%o CCD7)ldVX 

L&*mm%mic * o -rTtjggsftT^^ftTi/^ 

^ ( rjdflsfJSM-K^xTM 1 9 9 5^B I T (1 

[0 0 6 4] &mw-=L-v hftvmtR-znrcmwmffiv 
mmtBM=L~v brmmmmmmtu c©j$©it 

ffl%, 5ftfeft (0, l©2lt:7 F?iJ) tLTSSU 
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mtbxmmu znttrnm (ns-pB4ffl) mm.? 
[0065] Mv&zttmm-tmmmmfemu * 

[0066] j»saoffii'«fflfti^±**a©if»^e^i 

[0 0 6 7 ] Cr— ^<D— iWBI 7 fc^f <£ 9 tSf 

je-r s e s T±i3fflft©iKs fift©# t> si 

[0 0 6 8] CCDfSH, /P^7^;l/LS Ittel/T 
2(Dmi<DMVr. fflfitcfc-tf-^x-^ffifi, ATM 

[oo6 9] 2) mw, tow^mw&mw-vnMfov 

TlliWSS^. 0 1 ©#P F U-pttiBS 

mmritm u e ^ h o t« 7 v ^±»j 

©P F UaiSISiH&RSfcJ;£?»7fl#fca8^"f So £©7 

tmm© p f u T-tt 0 8 tc^-r <t 5 jut? ^ © 7 

^1f®gg£«L (08©Xr'yys l^S2©;l/-7 

mid , y??ffiiimwi&7*&Lrtt%tc±mffl(D 

P?VfrP>*<Dm£&&%\j]ir& (7nX7 7 , S3) 0 

nit, ea<tDT»j©p f u wcJ6taa©7^^i 

SfSH^ff&ns £T«©P F u^gi|gmS5[*« 
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